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(54) OPTICAL DISK RECORDING AND/OR REPRODUCING DEVICEAND 
ABERRATION ADJUSTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To adjust an astigmatism generated in an optical 

system. 

SOLUTION: In an optical disk deviceto which a first optical disk having first double 
refractionand a second optical disk having second double refraction larger than the 
first one can be selectively loadedand which is provided with a liquid crystal 
element 31 between a light source 11 and an objective lens 15 for converging 
optical beams emitted from the light source to the loaded optical disk 2by 
adjusting voltage applied to the liquid crystal element 31a coma aberration is 
corrected in the first diskand the astigmatism is corrected in the second disk. 



CLAIMS 



[Claim(s)] 

[Claim 1]Optical disk recording and/or playback equipment characterized by 
comprising the following. 

A disk rotation mechanism in which it is selectively equipped with two or more 



kinds of optical discs which differ in a track pitch of a recording track mutuallyand 
differ in storage density. 

A disk discrimination method which distinguishes a kind of optical disc with which 
the above-mentioned disk rotation mechanism is equipped. 

A light source which emits an optical beam which sets wavelength to abbreviated 
780nm. 

An object lens which condenses an optical beam to which a numerical aperture 
(NA) is emitted from abbreviation 0.62 and the nothing above-mentioned light 
source and with which the above-mentioned optical disc is irradiatedAn aberration 
generating means which makes an optical beam irradiated from the above- 
mentioned object lens to the above-mentioned optical disc generate 
aberrationAccording to a kind of the above-mentioned optical disc distinguished by 
a light-receiving means to receive catoptric light from the above-mentioned 
optical discand the above-mentioned disk discrimination methodA control means 
which amends aberration of a different kind which is made to drive the above- 
mentioned aberration generating meansand is generated in an optical beamand 
performs record and/or playback of an information signal to the above-mentioned 
optical disc. 

[Claim 2]The above-mentioned aberration generating means comprises a liquid 
crystal element which has two or more electrode patternsand the above- 
mentioned control meansThe optical disk recording according to claim 1 and/or 
playback equipment amending aberration generated in an optical beam condensed 
by the above-mentioned optical disc by controlling driver voltage impressed to the 
above-mentioned electrode pattern. 

[Claim 3]The optical disk recording according to claim 2 and/or playback 
equipmentwherein aberration amended in the above-mentioned control means is a 
coma aberration and astigmatic both. 

[Claim 4]The above-mentioned control means so that a coma aberration may be 
adjustedwhen astigmatism is adjusted when distinguished from the 1st disk in the 
above-mentioned disk discrimination methodand distinguished from the 2nd 
diskThe optical disk recording according to claim 1 and/or playback equipment 
controlling driver voltage impressed to the above-mentioned electrode pattern. 
[Claim 5]0ptical disk recording and/or playback equipment characterized by 
comprising the following. 

A disk rotation mechanism in which it is selectively equipped with the 1 st optical 
disc that has the 1st double refraction factorand the 2nd optical disc that has the 
2nd larger double refraction factor than the 1st double refraction factor of the 
above. 

A disk discrimination method which distinguishes a kind of optical disc with which 

the above-mentioned disk rotation mechanism is equipped. 

A light source which emits an optical beam of a single wavelength. 

An object lens with which an optical disc which condensed an optical beam 

emitted from the above-mentioned light sourceand with which the above- 



mentioned disk rotation mechanism was equipped is irradiatedAn aberration 
generating means which makes an optical beam irradiated from the above- 
mentioned object lens to the above-mentioned optical disc generate aberrationA 
performing [ according to a kind of the above-mentioned optical disc distinguished 
by a light-receiving means to receive catoptric light from the above-mentioned 
optical discand the above-mentioned disk discrimination methodamend aberration 
which is made to drive the above-mentioned aberration generating meansand is 
produced in an optical beamand ]-to above-mentioned optical disc-record and/or 
playback of information signal control means. 

[Claim 6]The above-mentioned aberration generating means comprises a liquid 
crystal element which has two or more electrode patternsand the above- 
mentioned control meansThe optical disk recording according to claim 5 and/or 
playback equipment amending aberration generated in an optical beam condensed 
by the above-mentioned optical disc by controlling driver voltage impressed to an 
electrode pattern. 

[Claim 7]The optical disk recording according to claim 6 and/or playback 
equipmentwherein aberration amended by the above-mentioned control means is a 
coma aberration and astigmatic both. 

[Claim 8]The above-mentioned control means so that a coma aberration may be 
adjustedwhen astigmatism is adjusted when distinguished from the 1st disk in the 
above-mentioned disk discrimination methodand distinguished from the 2nd 
diskThe optical disk recording according to claim 5 and/or playback equipment 
controlling driver voltage impressed to the above-mentioned electrode pattern. 
[Claim 9]An aberration adjustment method comprising: 

It can equip with the 1st optical disc that has the 1st double reflexand the 2nd 
optical disc that has the 2nd larger double reflex than the 1st double reflex 
selectivelyAre an aberration adjustment method in an optical disk unit provided 
with a liquid crystal element between object lenses which condense an optical 
beam emitted to an optical disc with which it was equipped [ above-mentioned ] 
with a light source from a light sourceand the above-mentioned aberration 
adjustment methodAn optimization step which optimizes focus bias when an 
optical disc with which it was equipped [ above-mentioned ] is the 1st optical disc. 
A step which memorizes a focus bias value optimized at the above-mentioned 
optimization step. 

The 1 St adjustment step that adjusts voltage impressed to the above-mentioned 
liquid crystal element so that phase contrast with a polarization component of a 
polarization component of an arrangement direction of the above-mentioned liquid 
crystal elementan arrangement direction of the above-mentioned liquid crystal 
elementand a perpendicular direction may be set to abbreviated lambda / 2 
(lambda: wavelength). 

A step memorized in a memory by making into reference voltage voltage adjusted 
by the 1st adjustment step of the aboveThe 2nd adjustment step that adjusts 
voltage impressed to the above-mentioned liquid crystal element so that a coma 



aberration may be amended based on the above-mentioned reference voltageand 
a step memorized in a memory by making into coma aberration correction voltage 
voltage adjusted by the 2nd adjustment step. 

[Claim 10]The aberration adjustment method according to claim 9 when equipped 
with the 2nd disk after the 2nd adjustment step of the abovewherein astigmatism 
is amended based on a reference voltage level adjusted by the 1 st adjustment 
step of the above. 

[Claim 11]An aberration adjustment method comprising: 

It can equip with the 1st optical disc that has the 1st double reflexand the 2nd 
optical disc that has the 2nd larger double reflex than the 1st double reflex 
selectivelyAre an aberration adjustment method in an optical disk unit provided 
with a liquid crystal element between object lenses which condense an optical 
beam emitted to an optical disc with which it was equipped [ above-mentioned ] 
with a light source from a light sourceand the above-mentioned aberration 
adjustment methodAn optimization step which optimizes focus bias when an 
optical disc with which it was equipped [ above-mentioned ] is the 2nd optical disc. 
A step which memorizes a focus bias value optimized at the above-mentioned 
optimization step. 

The 1 St adjustment step that adjusts voltage impressed to the above-mentioned 
liquid crystal element so that phase contrast with a polarization component of a 
polarization component of an arrangement direction of the above-mentioned liquid 
crystal elementan arrangement direction of the above-mentioned liquid crystal 
elementand a perpendicular direction may be set to abbreviated lambda / 2 
(lambda: wavelength). 

A step memorized in a memory by making into reference voltage voltage adjusted 
by the 1st adjustment step of the aboveThe 2nd adjustment step that adjusts 
voltage impressed to the above-mentioned liquid crystal element so that 
astigmatism may be amended based on the above-mentioned reference voltageand 
a step memorized in a memory by making into astigmatic correction voltage 
voltage adjusted by the 2nd adjustment step. 

[Claim 12]The aberration adjustment method according to claim 11 wherein a coma 
aberration is amended based on a reference voltage level adjusted by the 1st 
adjustment step of the above when equipped with the 1st disk after the 2nd 
adjustment step of the above. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Inventionjin this inventionthe track pitch of a recording track is 
changed mutually. 



Thereforestorage density is related with the optical disk recording which performs 
record and/or playback of an information signal to two or more kinds of different 
optical discs as a result and/or playback equipment and this optical disk 
recordingand/or the aberration adjustment method of playback equipment. 

[0002] 

[Description of the Prior Artjlf it is in the optical disc used as a recording medium 
of an information signal conventionallydensification of storage density is attained. 
For exampleif it is in the magneto-optical disc set to abbreviated 65mm about a 
diameternarrowing of the track pitch of the recording track with which an 
information signal is recorded is carried out to 0.95 micrometer from 1.6 
micrometersand what made storage density abbreviated 5 time is proposed. 
[0003]As mentioned abovea track pitch records an information signal to the 
magneto-optical disc by which narrowing was carried outand in order to perform 
****** of the recorded information signalit is necessary to byway-ize more the 
spot diameter of the optical beam which scans the recording track formed in the 
magneto-optical disc, it is because it becomes impossible for this to perform exact 
tracking of a recording track and it becomes impossible to perform record 
reproduction of an information signal to a desired recording trackif the spot 
diameter of an optical beam becomes large as compared with the track pitch of a 
recording track — such — **. 

[0004]Thenin order to byway-ize the spot diameter of the optical beam irradiated 
by the magneto-optical discusing the optical pickup device provided with the light 
source which emits an optical beam with short wavelength is proposed. 
[0005]Since it compares with recording track width and the spot diameter of an 
optical beam is too smallwhen the optical pickup device which emits an optical 
beam with such short wavelength is used for the record reproduction of the 
magneto-optical disc which sets a track pitch to 1.6 micrometersit becomes 
impossible to carry out tracking of the desired recording track correctlyand it will 
become impossible to perform record reproduction of an information signal 
correctly. 

[0006]thenthe track pitch of a recording track — mutual ~ different ******in 
order to make it possible to record or play the magneto-optical disc which is two 
or more kinds from which storage density differs as a result by things with 
common optical disk recording and/or playback equipmentOptical disk recording 
and/or playback equipment provided with the optical pickup device which has two 
or more light sources which emit an optical beam with short wavelength and an 
optical beam with long wavelengthrespectively are proposed. 

[0007]this optical disk recording and/or playback equipment — the track pitch of 
a recording track — mutual — different ****** — it is made as [ emit / the 
optical beam which changes two or more light sources and differs in wavelength ] 
so that the magneto-optical disc which is two or more kinds from which storage 
density differs as a result by things may be suitedrespectively. 
[0008]When a double reflex is large and an optical beam penetrates the optical 



path in a magneto-optical disc as compared with the magneto-optical disc which 
sets a track pitch to 0.95 micrometerin an optical systemastigmatism will generate 
the magneto-optical disc which sets a track pitch to 1.6 micrometers. For this 
reasonin the optical disk recording and/or playback equipment only for a magneto- 
optical disc which set a track pitch to 1 .6 micrometersthis astigmatic quantity is 
managed according to the whole optical system. On the other handas compared 
with the magneto-optical disc to which the magneto-optical disc set to track pitch 
0.95micrometer sets a track pitch to 1 .6 micrometerssince the double reflex is 
smallastigmatism is controlled in the optical system. 
[0009] 

[Problem(s) to be Solved by the Inventionjln the optical pickup device which 
provided two or more light sources which were mentioned abovethe device itself 
will be enlarged and it will be difficult to use for the optical disk recording and/or 
playback equipment which attain a miniaturization. 
[0010] Wavelength is shortfor examplewavelength is longfor examplethe 
semiconductor laser which emits an abbreviated 650nm optical beam has large 
power consumption as compared with the semiconductor laser which emits an 
optical beam to abbreviated 780nm. The optical pickup device using a 
semiconductor laser with big power consumption does not fit the portable optical 
disk recording and/or playback equipment which use a cell as a power supply. 
Since a temperature coefficient is large and the semiconductor laser with big 
power consumption has large self-calorific valuewhen carried in an optical pickup 
deviceit is necessary to perform the heat radiation countermeasure for aiming at 
the oscillation where the optical beam was stabilizedand it becomes difficult to 
realize small size of an optical pickup device and slimming down. 
[001 1]The semiconductor laser which emits an optical beam with short wavelength 
further againAs compared with the semiconductor laser which oscillates the 
optical beam with a wavelength of 780 nm widely used from the formerit is 
expensivelow price-ization of an optical pickup device cannot be attainedand low 
price-ization of optical disk recording and/or playback equipment cannot be 
attained by extension. 

[0012]When record or playback of an information signal is performed to the 
magneto-optical disc which sets a track pitch to 1.6 micrometers using the optical 
disk recording and/or playback equipment only for a magneto-optical disc which 
set a track pitch to 0.95 micrometerthere is a problem that astigmatism will occur 
in a record reproduction optical system. 

[0013]In the record reproduction optical system only for a magneto-optical disc 
which was 0.95 micrometer about the track pitchWhen performing record 
reproduction of an information signal to the magneto-optical disc which was 1.6 
micrometers about the track pitchThe focus bias optimal point at the time of the 
astigmatic influence mentioned above detecting ADER (Address In Pregroove 
Error Rate) which is an error rate of ADIP (Address In Pregroove)There is a 
problem that a difference produces a track pitch at the focus bias optimal point of 
the RF signal of the magneto-optical disc which was 0.95 micrometer. 



[0014]As opposed to the focus bias of the optical disk recording optimized in order 
to specifically perform record reproduction of an information signal to the 
magneto-optical disc which sets a track pitch to 0.95 micrometerand/or playback 
equipmentit is necessary to offset electrically the focus bias which optimized the 
track pitch to the record reproduction of the magneto-optical disc which shall be 
1.6 micrometers. 

[0015]Howeverby the astigmatism which exists in each record reproduction optical 
systemthere is dispersion in the optimum value of this offsetand adjustment of 
offset becomes difficult. 

[0016]An optical beam may enter vertically to the recording surface of a magneto- 
optical disc by neither the shape change of a magneto-optical discnor inclination 
of a magneto-optical disc. In this casethere is a problem that a coma aberration 
will occur in the reflected optical beamand the reading accuracy of an information 
signal will fall to it without reflecting perpendicularly the optical beam which 
entered to the recording surface of a magneto-optical disc to the recording 
surface of this magneto-optical disc. 

[0017]Thenwhile the purpose of this invention attains optical disk recording and/or 
much more small size of playback equipment itselfand slimming downAs opposed 
to the magneto-optical disc which sets a track pitch to 0.95 micrometerand the 
magneto-optical disc which sets a track pitch to 1.6 micrometersit aims at 
providing the optical disk recording made [ performing record and/or reproduction 
of an information signaland ] possible and/or playback equipment and such optical 
disk recordingand/or the aberration adjustment method of playback equipment. 
[0018] 

[Means for Solving the Problem]In order to solve the above technical 
problemsoptical disk recording and/or playback equipment concerning this 
inventionA light source which emits an optical beam which sets wavelength to 
abbreviated 780nmand an object lens which condense an optical beam to which a 
numerical aperture (NA) is emitted from abbreviation 0.62 and the nothing above- 
mentioned light source and with which an optical disc is irradiatedit has an optical 
pickup device with which an aberration generating means which generates 
aberrationand a light-receiving means to receive catoptric light from an optical 
disc were formed in an optical beam irradiated from this object lens to an optical 
disc. And according to a kind of optical disc distinguished by disk discrimination 
methodaberration of a different kind which is made to drive an aberration 
generating means and is generated in an optical beam is amendedand record 
and/or playback of an information signal are performed to an optical disc. 
[0019]Optical disk recording and/or playback equipment concerning this 
inventionAstigmatism and a coma aberration which are generated in an optical 
system are amended so that record reproduction of an information signal may 
become good to two or more kinds of optical discs which performed record 
reproduction of an information signal to two or more kinds of optical discs made 
into a different track pitchand were made into a different track pitch. 
[0020]An aberration adjustment method concerning this invention is provided with 



the following. 

A light source which emits an optical beam which sets wavelength to abbreviated 
780nm. 

An object lens which condenses an optical beam to which a numerical aperture 
(NA) is emitted from abbreviation 0.62 and the nothing above-mentioned light 
source and with which an optical disc is irradiated. 

An aberration generating means which makes an optical beam irradiated from an 
object lens to an optical disc generate aberration. 

As opposed to optical disk recording and/or playback equipment provided with an 
optical pickup device with which a light-receiving means to receive catoptric light 
from an optical disc was formedit equips with an optical disc which makes a track 
pitch small among two or more kinds of optical discs which differ in a track pitch 
of a recording track mutuallyand differ in storage densityThe 1st aberration 
generating means adjustment step that amends a coma aberration based on an 
information signal which was made to drive an aberration generating means and 
was read from an optical disc using a light-receiving meansThe 2nd aberration 
generating means adjustment step that amends astigmatism based on an 
information signal which equipped with an optical disc which makes a track pitch 
large among optical discs mentioned abovewas made to drive an aberration 
generating meansand was read from an optical disc using a light-receiving means. 

[0021]An aberration adjustment method concerning this invention performs record 
reproduction of an information signal to two or more kinds of optical discs made 
into a different track pitchAnd astigmatism and a coma aberration which are 
generated in an optical system are amended so that record reproduction of an 
information signal may become good to two or more kinds of optical discs made 
into a different track pitch. 
[0022] 

[Embodiment of the InventionjHereafteran embodiment of the invention is 
described in detail with reference to drawings. As for this inventionit is needless to 
say for it to be able to change in the range which is not limited only to the 
embodiment described below and does not deviate from the gist of this invention. 
[0023]The optical disk recording and/or the example of 1 composition of playback 
equipment which applied this invention are shown in drawing 1 . 
[0024]This optical disk recording and/or playback equipment 1 are provided with 
the following. 

The optical pickup device 3 which has an optical system which detects the optical 
beam which irradiated with the optical beam to the magneto-optical disc 2 which 
is a recording mediumand was reflected from the magneto-optical disc 2. 
The magnetic head 4 which impresses the external magnetic field modulated 
according to the information signal which should be recorded to the magneto- 
optical disc 2. 

The spindle motor 5 which is a disk rotation mechanism in which it is equipped 
with a magneto-optical disc and this magneto-optical disc is made to rotate. 



[0025]In the optical disk recording and/or the playback equipment 1 in which this 
invention was appliedthe magnetic head 4 is allocated so that the optical pickup 
device 3 may be countered on both sides of the magneto-optical disc 2and 
synchronizing with the optical pickup device Smovement of it is enabled [ the 
inside-and-outside circumference of the magneto-optical disc 2 ]. 
[0026]The optical pickup device 3 with which such optical disk recording and/or 
the playback equipment 1 are provided is provided with the semiconductor laser 
11 as a light source which outputs the optical beam irradiated by the signal 
recording surface of the magneto-optical disc 2. 

[0027]This semiconductor laser 1 1 emits the optical beam which sets wavelength 
to abbreviated 780nmand is widely used as a light source of the optical pickup 
device used in order to read information to optical discssuch as CD which sets the 
track pitch of a recording track to about 1 .6 micrometers. 
[0028]The optical pickup device 3 is provided with the following. 
To one side of the semiconductor laser 1 lit is the grating 12 from the 
semiconductor laser 1 1 side to order. 
Beam splitter 13. 

[0029]The grating 12 is divided into two side beams by using as the main beam the 
optical beam LI emitted from the semiconductor laser 1 lin order to acquire a 
tracking error signal by the 3 beam method. 

[0030]The beam splitter 13 separates the optical beam irradiated by the magneto- 
optical disc 2 and the optical beam of the return reflected from the magneto- 
optical disc 2. Herecombination prism with a Wollaston prism is used as the beam 
splitter 1 3. 

[0031 ]The optical pickup device 3 is provided with the following. 
The collimating lens 14 for carrying out a predetermined radiation anglewith optical 
beam emitted in the direction which the optical beam from the semiconductor 
laser 1 1 of the beam splitter 13 penetrates from the semiconductor laser 1 1 at a 
parallel beam. 

The object lens 15 which condenses the optical beam made into the parallel beam 
with this collimating lens 14 and with which it irradiates on the signal recording 
surface of the magneto-optical disc 2. 

[0032]The optical pickup device 3 is provided with the following. 

The analyzer 1 6 which changes car angle of rotation of the optical beam of return 

into light intensityand outputs it to the reflecting direction in which the optical 

beam of the return reflected from the magneto-optical disc 2 of the beam splitter 

1 3 is reflected. 

Multi lens 17. 

The photodetector 18 which is a light-receiving means to receive the optical beam 
reflected from the magneto-optical disc 2 which penetrated these analyzers 16 
and the multi lens 17. 



[0033]Among thesethe photodetector 1 8 changes into an electrical signal the data 
recorded on the magneto-optical disc 2 based on the strength of the light volume 
by difference of the rotatory polarization angle of the optical beam of return 
reflected from the magneto-optical disc 2 which received lightand outputs it. 
[0034]the object lens 15 which condenses and irradiates with an optical beam on 
the magneto-optical disc 2 here — a numerical aperture (NA:Numerical Aperture) 
— abbreviated — what is set to 0.62 is used. The optical beam which sets to 780 
nm wavelength condensed by penetrating this object lens 15 forms the beam spot 
which sets a spot diameter to abbreviated 1 .53micrometer in a focal position. That 
isit is condensed with the object lens 15 which considers a numerical aperture 
(NA) as abbreviation 0.62and the optical beam whose wavelength is 780 nm is 
formed and irradiated with the beam spot which sets a spot diameter to 
abbreviated 1 .53micrometer by the signal recording surface of the magneto-optical 
disc 2 located in the focus of the object lens 1 5. 

[0035]By the wayas a diameter is shown in drawing 2 in the magneto-optical disc 
2 set to abbreviated 64mmthe recording track 21 of the 1st magneto-optical disc 
2a that shall be 140 MB in storage capacity is formed considering track pitch Tpi 
as abbreviated 1.6micrometer. As for this recording track 21 it comes to form the 
groove 21 G and the land 21 L to which the wobble of [ for acquiring the signal for 
tracking control and for address detection on both sides of this groove 21 G ] was 
carried out in the field where data is recorded. 

[0036]As a diameter is shown in drawing 3 in the magneto-optical disc 2 set to 
abbreviated 64mmthe recording track 22 of 2nd magneto-optical disc 2b that sets 
a storage capacity to 650MByte is formed considering track pitch Tpg as 
abbreviated 0.95micrometer. This recording track 22 the field where data is 
recorded The land 22LIt comes to form groove 22G i which divides the recording 
track 22 into one of this land 22L sideand groove 22G 2 by which the wobble was 
carried out in order to acquire the signal for tracking control and for address 
detection to the another side side of the land 22L. 

[0037]By the wayin order to perform record reproduction of an information signal 
appropriately to the recording track of a request of the magneto-optical disc 2the 
optical beam emitted from the optical pickup device 3 needs to scan the recording 
track of the magneto-optical disc 2 correctly. In order for an optical beam to scan 
the recording track of the magneto-optical disc 2 correctlya tracking control signal 
needs to be generated at least and the scanning position of an optical beam needs 
to be controlled based on this tracking control signal. Namelyin order for an optical 
beam to scan a recording track correctly with a tracking control signal. An optical 
beam is irradiated by the overall width of a recording trackand needs to detect the 
lands 21 L and 22L or the groove 21 G which was provided in one [ the both sides 
of a recording trackor ] side and by which the wobble was carried out22G ^and 
220 2- 

[0038]The 1st magneto-optical disc 2a that sets to 1.6 micrometers the track 
pitch which mentioned above optical disk recording and/or the playback equipment 



IThe optical beam emitted from the semiconductor laser 11 which is one light 
source in 2nd magneto-optical disc 2b that sets a track pitch to 0.95 micrometer 
performs record reproduction of an information signal. 

[0039] For this reasonthe optical disk recording and/or the playback equipment 1 
which applied this inventionBetween the collimating lens 14 and the object lens 
15arrange the liquid crystal element 31 as an aberration generating means which 
generates aberrationadjust astigmatism and a coma aberration to it using this 
liquid crystal element 31 and this adjusts a beam diameter to itit is characterized 
by performing record reproduction of an information signal to 2nd magneto-optical 
disc 2b that sets to 0.95 micrometer the 1st magneto-optical disc 2a that sets a 
track pitch to 1.6 micrometersand a track pitch. 

[0040]Concretelyas shown in drawing 4 and drawing 5 the liquid crystal element 31 
sandwiches the liquid crystal plate 32 with which the liquid crystal element was 
enclosedand has the structure where the 1st electrode plate 33 and 2nd electrode 
plate 34 have been arranged. 

[0041]Among thesethe electrode pattern of the semicircular shapes of the couple 
which carries out for relativity to the 1st electrode plate 33 on the basis of the 
circular aperture 35 which penetrates an optical beam is formeduse one side of 
these as the 1st electrode pattern 36aand let another side be the 2nd electrode 
pattern 36b. 

[0042]The electrode pattern of the couple is formed in the 1st electrode plate 33 
at the outside of the 1st electrode pattern 36a and the 2nd electrode pattern 
36bUse as the 3rd electrode pattern 36c the electrode pattern formed in the 
outside of the 1 st electrode pattern 36aand let the electrode pattern formed in 
the outside of the 2nd electrode pattern 36b be the 4th electrode pattern 36d. 
[0043]The electrode pattern is formed in these circumferences between these 
[ 1st ] - the 4th electrode pattern 36a-36dand let this electrode pattern be the 
5th electrode pattern 36e. 

[0044]On the other handthe 1st thru/or the 5th electrode pattern 36a-36eand the 
common electrode pattern 37 that counters are formed in the 2nd electrode plate 
34. 

[0045]And between the 1st - the 5th electrode patterns 36a-36e and common 
electrode pattern 37the driver voltage of same electric potential or different 
potential is impressed from the liquid crystal actuator which was connected to 
each electrode pattern and which is not illustratedrespectively. Thusby impressing 
driver voltage to each electrode patterndriver voltage is impressed to the liquid 
crystal plate 32and the orientation of the liquid crystal element in the liquid crystal 
plate 32 changes. 

[0046] By this optical disk recording and/or the playback equipment IThe beam 
diameter of the optical beam emitted from the semiconductor laser 1 1 is adjusted 
with the liquid crystal element 31 Record reproduction of an information signal can 
be appropriately performed to the 1st magneto-optical disc 2a that sets a track 
pitch to 1 .6 micrometersand 2nd magneto-optical disc 2b that sets a track pitch 
to 0.95 micrometer. 



[0047]In the liquid crystal element 31 driver voltage impressed between the 1st 
thru/or the 5th electrode pattern 36a-36eand the common electrode pattern 37 is 
made into driver voltage VLciVLC2VLC3VLC4and VLcsrespectivelyBy impressing such 
driver voltages to each electrode patternthe orientation of a liquid crystal element 
changes according to each driver voltage Vlci - W^cs- And when the orientation of 
a liquid crystal element changesphase contrast occurs in the optical beam which 
penetrates the liquid crystal element 31. It depends for this phase contrast on 
each driver voltage Vlci impressed to the liquid crystal element 31 - "^Lcs^t 
generates between the polarization component of the same direction as the 
orientation of a liquid crystal elementand a vertical polarization componentand 
when each driver voltage Vlci " differs from ^icb^t becomes a locally different 
value according to each electrode pattern. And this liquid crystal element 31 
compounds the phase contrast mentioned abovethe astigmatism generated in the 
optical systemand a coma aberrationAmendment of astigmatism and a coma 
aberration is performed by adjusting each driver voltage Vlci ~ Vlc5 so that the 
RMS (Root Mean Square) value of the wavefront aberration of the beam spot 
extracted with the object lens 15 may serve as the minimum. 
[0048]Here in optical disk recording and/or the playback equipment 1. When 
performing record reproduction of an information signal to the 1st magneto-optical 
disc 2a that sets a track pitch to 1.6 micrometersDriver voltage Vlci impressed to 
the 1st2ndand 5th electrode pattern 36a36band 36e of the liquid crystal element 
31VL02and Vlcs are made into same electric potentialrespectivelyThese driver 
voltage VLciVLC2driver voltage Vlc3 impressed to the 3rd and 4th electrode pattern 
36c and 36d so that it may differ from VLcsand Vlc4 are made into same electric 
potentialrespectivelyAn optical beam is made to generate astigmatisma beam spot 
diameter is controlled to itand astigmatism is adjusted to it. 
[00 493When performing record reproduction of an information signal to 2nd 
magneto-optical disc 2b that sets a track pitch to 0.95 micrometerHe adjusts each 
driver voltage Vlci impressed to each electrode pattern of the liquid crystal 
element 31 - VLcsand is trying not to make an optical beam generate astigmatism. 
This is because the double reflex of 2nd magneto-optical disc 2b that sets a track 
pitch to 0.95 micrometer is small and astigmatism is controlled. Driver voltage Vlci 
and Vlc4 which are impressed to the 1st and 4th electrode pattern 36a and 36d are 
shifted to the plus side to the voltage which specifically serves as a standard 
which mentions details laterit is made to shift to the minus-driver voltage Vlc2 and 
Vlc3 which are impressed to 2nd and 3rd electrode patternb [ 36 ] and 36c sideand 
a coma aberration is adjusted. 

[0050]In performing record reproduction of an information signal to 2nd magneto- 
optical disc 2b that sets a track pitch to 0.95 micrometerEach driver voltage Vlci 
impressed between each electrode pattern and the common electrode pattern 37 
- Vlc5 average valueThe voltage used as a standard is adjusted beforehand and 
set up become lambda / about 2. [ of the phase contrast between the polarization 
component of the same direction as the orientation of the liquid crystal element of 
the optical beam which penetrated the liquid crystal element 31 and a vertical 



polarization component ] 

[0051]Each driver voltage Vlci impressed to each electrode pattern of the liquid 
crystal element 31 - Vlcs are made into same electric potential hereChange of the 
phase contrast at the time of changing each driver voltage Vlci " Vlcs so that the 
phase contrast mentioned above may be lambda / about 2 is shown in drawing 6 , 
Each driver voltage Vlci similarly impressed to each electrode pattern of the liquid 
crystal element 31 - Vlcs are made into same electric potentialEach driver voltage 
Vlci ~ ^lcs are changed so that the phase contrast mentioned above may be 
lambda / about 2and change of the jitter of the RF signal read is shown in drawing 
7. 

[0052]In the case where each driver voltage Vlci impressed to each electrode 
pattern from the graph shown in these drawing 6 and drawing 7 so that the phase 
contrast mentioned above may be lambda / about 2 - Vlc5 are adjustedin order for 
the jitter of an RF signal to decrease most and to perform record reproduction of 
an information signal to the magneto-optical disc 2it turns out that it is the 
optimal. Belowvoltage used as this adjusted standard is made into voltage VLcc^ef). 
[0053]Soin performing record reproduction of an information signal to 2nd 
magneto-optical disc 2b that was 0.95 micrometer about the track pitch. Although 
it is not necessary to amend the astigmatism by a double reflexit is considered as 
voltage VLC(ref) adjusted so that the phase contrast which mentioned above the 
average voltage of driver voltage Vlci impressed to each electrode pattern of the 
liquid crystal element 31 for amendment of a coma aberration - Vlcs rnight be 
lambda / about 2. In this casedriver voltage Vlci and Vlc4 which are impressed to 
the 1st and 4th electrode pattern 36a and 36d of the liquid crystal element 31 are 
shifted to the plus side on the basis of voltage ^i^ciref) Driver voltage Vlcs and Vlc4 
which are impressed to the 2nd and 3rd electrode pattern 36b and 36c are shifted 
to the minus side on the basis of voltage vLC(ref)and a coma aberration is amended. 
[0054]Driver voltage Vlcs impressed to the 5th electrode pattern 36e is kept 
constant so that it may become as [ voltage VLC(ref)]- The average value of each 
driver voltage Vlci impressed to each electrode pattern - Vlcs here so that it may 
become as [ voltage VLc(ref)] Driver voltage Vlci impressed to the 1st thru/or the 
4th electrode pattern 36a-36d - Vlc4 are shiftedand it adjusts so that the jitter of 
the read RF signal may serve as the minimum. 

[0055]As mentioned abovebelow driver voltage Vlci and Vlc4 which were adjusted 
are made into voltage VLc(coma+) and belowdriver voltage Vlc2 and Vlcs are made into 

voltage VLc(ooma-)- 

[0056]In performing record reproduction of an information signal to the 1st 
magneto-optical disc 2a that was 1.6 micrometers about the track pitchit is 
considered as driver voltage Vlci impressed between the 1st2ndand 5th electrode 
pattern 36a36band 36e and the common electrode pattern 37VLC2and voltage 
VLC(ref) which mentioned Vlcs abovelt is considered as different driver voltage from 
driver voltage Vlcs impressed between the 3rd and 4th electrode pattern 36c and 
36d and the common electrode pattern 37and Vlc4. That isdriver voltage Vlcs and 
Vlc4 which are impressed to the 3rd and 4th electrode pattern 36c and 36d are 



adjusted so that it may become the voltage optimized so that the astigmatism of 
an optical system could be amended. 

[0057]When carrying out record reproduction of the information signal here to the 
1st magneto-optical disc 2a that sets a track pitch to 1.6 micrometersDriver 
voltage Vlci impressed to the 1st2ndand 5th electrode pattern 36a36band 36e of 
the liquid crystal element SIVLca^^^ Vlc5 are fixed to voltage VLC(ref) Change of 
ADER at the time of changing driver voltage Vlc3 and Vlc4 which are impressed to 
the 3rd and 4th electrode patterns 36c and 36d of the liquid crystal element 31 is 
shown in drawing 8 . 

[0058]HereADER is explained briefly. The field ABand C shown in drawing 2 and 
drawing 3 and D show each field where the optical beam which the photodetector 
18 receives was dividedand the photodetector 18 is divided according to this field 
ABand C and D. The photodetector 18 calculates the level of the optical beam 
which received light by the field ABand C and the portion corresponding to 
Drespectivelyand is setting this to ADER. That isADER is calculated by in the case 
of the 1st magneto-optical disc 2acalculating so that it may become ? (B+C) about 
the level (A+D) of an optical beamand calculating so that it may become with 
(A+B+C+D) about the level of an optical beam in the case of 2nd magneto-optical 
disc 2b. 

[0059]Thenas shown in the graph of drawing Q driver voltage Vlc3 impressed to the 
3rd and 4th electrode pattern 36c and 36d and Vlc4 adjusted so that it may 
become the middle of the range where ADER is stoppedand make this adjusted 
voltage voltage Vlc(as) • 

[0060]Thereforein performing record reproduction of an information signal to the 
1st magneto-optical disc 2a that sets a track pitch to 1.6 micrometers. It is 
preferred to consider it as driver voltage Vlc3 impressed to the 3rd and 4th 
electrode pattern 36c and 36d that is the liquid crystal elements 3 land voltage 
Vlc(as) which had Vlc4 adjusted. 

[0061] Above control of each part of optical disk recording and/or the playback 
equipment 1 and flows of various signals are explained using the block diagram 
shown in drawing 9 . 

[0062]Optical disk recording and/or the playback equipment 1 are provided with 
the microcomputer 61 and this microcomputer 61 is connected to the liquid crystal 
actuator 62 which drives the liquid crystal element 31 the focal actuator 63and the 
track actuator 64. It is connected to the optical pickup device 3and the liquid 
crystal actuator 62the focal actuator 63and the track actuator 64 perform drive 
controlling of the optical pickup device 3 based on the control signal from the 
microcomputer 61. 

[0063]Based on the control signal from the microcomputer 61 as for optical disk 
recording and/or the playback equipment Ithe liquid crystal actuator 62 impresses 
each driver voltage Vlci ~ Vlcs to each electrode patterns 36a-36e of the liquid 
crystal element 31. At this timethe microcomputer 61 will distinguish the kind of 
magneto-optical disc 2 as a disk discrimination methodwill change each driver 
voltage Vlci impressed to each electrode pattern according to the kind of this 



magneto-optical disc 2 - VLcsand will be adjusted. 

[0064] Based on the control signal from the microcomputer 61 the focal actuator 63 
impresses focus bias to the optical pickup device 3and optical disk recording 
and/or the playback equipment 1 perform a focus servo. 

[0065]. As focus bias is shown in the graph of drawing lOt he RF signal read by the 
optical pickup device 3 can be reproduced good here. That isit is adjusted so that 
an error rate may serve as middle of the range currently suppressed lowand this 
adjusted focus bias is made into focus bias Vpg below. 

[0066]The microcomputer 61 controls the track actuator 64 so that the optical 
pickup device 3 scans a recording track correctly. 

[0067]The microcomputer 61 is connected to the rotation part 65 as shown in 
drawing 8 The rotation part 65 controls the spindle motor 5and makes the 
magneto-optical disc 2 rotate with predetermined revolving speed with this spindle 
motor 5 based on the control signal from this microcomputer 61. 
[0068]The optical pickup device 3 is connected with RF amplifier 66the RF signal 
reproduced by this optical pickup device 3 is sent to RF amplifier 66and an RF 
signal is amplified in RF amplifier 66. It is connected with DSP(Digital Signal 
Processor) 67and RF amplifier 66 sends an RF signal to DSP67and is changed into 
a digital signal from an RF signal in DSP67. 

[0069]DSP67 is connected to the microcomputer 61 and the ECC (Error 
Correction Code) / the ACIRC (Advanced Cross Interleave Reed-Solomon Code) 
section 68ADER which is an error rate of DSP67 to ADIP is sent to the 
microcomputer 6 land an EFM (Eight to Fourteen Modulation) signal is sent to the 
ECC/ACIRC part 68. 

[0070]It is connected with the microcomputer 61 and the ECC/ACIRC part 68 
performs compound processing and error correction processing to the inputted 
EFM signaland transmits the error rate to the microcomputer 61. 
[0071]The microcomputer 61 is connected with RAM(Random Access Memory) 69 
which is a memory measureFrom various kinds of error information sent from 
DSP67 and the ECC/ACIRC part 68. The liquid crystal actuator 62the focal 
actuator 63and the track actuator 64 are adjustedand adjusted suitable voltage 
VLC(ref) which is a valueVLccAs) VLcccoma.) Vuc(coma-)and the focus bias VFB are 
memorized to RAM69. EPROM (ErasableProgrammable Read-Only Memory) etc. 
can be used as RAM69. 

[0072]When optical disk recording and/or the playback equipment 1 perform 
record reproduction of an information signal to the magneto-optical disc 2hereWith 
the microcomputer 61 distinguish the kind of magneto-optical disc disk 2and 
according to the distinguished kind as each parameter from RAM69Voltage VLc(ref) 

^LCCAS) VLC(coma+) 

VLc(coma-) and focus bias are read. 
[0073]When it is specifically judged as the 1st magneto-optical disc 2a that sets a 
track pitch to 1.6 micrometers with the microcomputer 61 Voltage VLccreo's read as 
driver voltage VLciVLC2and V^csand voltage Vlc(as)'s read as driver voltage Vlc3 and 
Vlc4- When judged as 2nd magneto-optical disc 2b that sets a track pitch to 0.95 
micrometer with the microcomputer 61 As driver voltage Vlci and VLC4Voltage 



VLC(coma-) ^^^^ 33 drw/Bf voltage Vlc2 ai^d VLcaand voltage Vic(ref) read for voltage 
VLC(coma+) drivcr voltage Vlcs- In [ both of ] the case of a magneto-optical 
discfocus bias Vpg is read about focus bias. 

[0074]How to adjust the aberration of the optical disk recording constituted as 
mentioned above and/or the playback equipment 1 is explained below based on 

the flow chart shown in drawing 1 1 . 

[0075]Firstin Step S1 optical disk recording and/or the playback equipment 1 are 
equipped with 2nd magneto-optical disc 2b that sets a track pitch to 0.95 
micrometer. And the rotation part 65 controls the spindle motor 5 by the control 
signal from the microcomputer 61 and makes 2nd magneto-optical disc 2b rotate 
with it. And the microcomputer 61 distinguishes the kind of 2nd magneto-optical 
disc 2b. 

[0076]Nextin Step S2control the focal actuator 63 by the control signal from the 
microcomputer 61 and focus bias is impressed to the optical pickup device 3 from 
this focal actuator 63 with itThe focal distance of the object lens 15 to 2nd 
magneto-optical disc 2b is adjustedand a focus servo is performed based on the 
error rate of the RF signal read by the optical pickup device 3. Heredriver voltage 
Vlci impressed to each electrode pattern of the liquid crystal element 31 - Vl^s 
are made into voltage VLc(iambda/2) which is the voltage obtained experientially so that 
the phase contrast mentioned above may be lambda/2. 

[0077]Nextin Step S3based on the error rate of the RF signal read by the optical 
pickup device 3the microcomputer 61 judges whether focus bias is the optimaland 
when focus bias is not the optimalit returns to Step S2. On the other handwhen 
focus bias is the optimalit progresses to step S4. 

[0078]In step S4it memorizes to RAM69 by making into focus bias focus bias 
made the optimal by judgment of the microcomputer 61. 

[0079]Nextin Step S5the liquid crystal actuator 62 is controlled by the control 
signal from the microcomputer 61 Based on the error rate of the RF signal read by 
the optical pickup device 3driver voltage Vl^i impressed to each electrode pattern 
of the liquid crystal element 31 - Vlcs adjusted so that phase contrast may be 
lambda / about 2. 

[0080]Nextin Step S6based on the error rate of the RF signal read by the optical 
pickup device 3the microcomputer 61 judges whether phase contrast is lambda / 
about [ 2 ]and when phase contrast is not equivalent to lambda/2it returns to 
Step S5. On the other handwhen phase contrast is lambda / about [ 2 ]it 
progresses to Step S7. 

[0081]In Step S7when it is presupposed by judgment of the microcomputer 61 that 
phase contrast is lambda / about [ 2 ]driver voltage impressed to each 
electrode pattern of the liquid crystal element 31 - Vlcs 2»re made into voltage 
VLC(ref) and it memorizes to RAM69. 

[0082]Nextin Step S8the liquid crystal actuator 63 is controlled by the control 
signal from the microcomputer 61 Based on the error rate of the RF signal read by 
the optical pickup device 3The average driver voltage of each electrode pattern of 
the liquid crystal element 31 so that it may become voltage ytcM- Driver voltage 



Vlci and Vlc4 which are impressed to the 1st and 4th electrode pattern 36a and 
36d on the basis of this voltage VLccreo shifted to the plus sidelt is made to shift 
to the minus-driver voltage Vlc2 and Vlc3 which are impressed to 2nd and 3rd 
electrode patternb [ 36 ] and 36c sideand the shift amount is adjusted. 
[0083]Nextin step S9based on the error rate of the RF signal read by the optical 
pickup device 3the microcomputer 61 judges whether the shift amount mentioned 
above is the optimaland in not being the optimalit returns to Step S8. On the other 
handwhen the shift amount mentioned above is the optimalit progresses to Step 
S10. 

[0084]Nextwhen a shift amount is judged to be the optimal by judgment of the 
microcomputer 61 in Step SIODriver voltage Vlci ^nd Vlc4 which were impressed 
to the 1st and 4th electrode pattern 36a and 36d of the liquid crystal element 31 
are made into voltage VLc(coma+) Driver voltage Vlc2 and Vlc3 which were impressed 
to the 2nd and 3rd electrode pattern 36b and 36c of the liquid crystal element 31 
are made into voltage VLC(coma-) it memorizes to RAM69. 

[0085]Nextin Step SI 12nd magneto-optical disc 2b that sets a track pitch to 0.95 
micrometer is removedand it equips with the 1st magneto-optical disc 2a that sets 
a track pitch to 1 .6 micrometers. And the rotation part 65 controls the spindle 
motor 5 by control from the microcomputer 61 and makes the 1st magneto-optical 
disc 2a rotate by it. And the microcomputer 61 distinguishes the kind of the 1st 
magneto-optical disc 2a. 

[0086]Nextin Step S12the liquid crystal actuator 62 by control from the 
microcomputer 61 between the 1st2ndand 5th electrode pattern 36a36band 36e of 
the liquid crystal element 31 and the common electrode pattern 37 voltage 
(.jDifFerent driver voltage Vlcs and Vlc4 from voltage V^^iref)^^^ impressed between 
the 3rd and 4th electrode pattern 36c and 36d and the common electrode pattern 
37. Between the 1st2ndand 5th electrode pattern 36a36band 6e and the common 
electrode pattern 37Impress voltage "^i^ciref)^^ driver voltage VLciVLcaand VLcsand it 
fixesit is made to change so that ADER which detects driver voltage Vlc3 
impressed between the 3rd and 4th electrode pattern 36c and 36d and the 
common electrode pattern 37 and Vlc4 from the RF signal read by the optical 
pickup device 3 may become the optimal. 

[0087]Nextin Step S13ADER is detected from the RF signal read by the optical 
pickup device 3and it judges with the microcomputer 61 whether this ADER is the 
optimaland in not being the optimalit returns to Step SI 2. On the other handin 
being the optimalit progresses to Step SI 4. 

[0088]In Step SHdriver voltage Vlcg and Vlc4 which are impressed to the 3rd and 
4th electrode pattern 36c and 36d of the liquid crystal element 31 by judgment of 
the microcomputer 61 when ADER is the optimal are made into voltage VLC(As)3nd 
it memorizes to RAM69. 

[0089]In the above proceduresfocus bias Vpg and voltage VLC(ref) Vuc(as) VLc(cofT,a+)3nd 
VLC(coma-) ai^e memoHzed to RAM69When carrying out record reproduction of the 
information signal from the magneto-optical disc 2 in optical disk recording and/or 
the playback equipment 1 these values can be used and astigmatism and a coma 



aberration can be amended. 

[0090]When adjusting the aberration of optical disk recording and/or the playback 
equipment 1 voltage VLC(,3^bd3/2) shall be beforehand memorized to RAM69. 
[0091 ]As mentioned aboveadjustment of driver voltage Vlci impressed to each 
electrode pattern of the liquid crystal element 31 - ^ics^t is preferred to be carried 
out before shipping optical disk recording and/or the playback equipment 1 as a 
productand the individual level of optical disk recording and/or the record 
reproduction optical system of the playback equipment 1 can be adjusted easily. 
[0092]In the above-mentioned exampleafter adjusting by equipping with the 2nd 
magneto-optical disc firstit was made to adjust by equipping with the 1st optical 
discbut it may be made reverse so that it may adjust by equipping with the 2nd 
optical disc after adjusting by equipping with the 1st magneto-optical disc first as 
a procedure. 

[0093]In this casefocus bias Vpg and reference voltage VLc(ref) which performed the 
same processing as processing to Steps S1-S7 mentioned above by the 1st 
magneto-optical discand were doubled with the optical property of the 1st 
magneto-optical disc are memorized by the memory. 

[0094]Vlc(as) adjusted after the above-mentioned reference voltage VLC(,ef) is 
memorized by the memorylt is exchanged for the 2nd magneto-optical discVLc(coma+) 
and VLc(coma-) 3*^® adjusted based on the above-mentioned reference voltage Viciref) 
and a memory comes to memorize. 

[0095]As mentioned aboveaccording to this inventionrecord reproduction of an 
information signal can be performed to the magneto-optical disc 2 which differs in 
the track pitch of a recording track mutually using the liquid crystal element Gland 
differs in storage density. In the record reproduction optical system for magneto- 
optical discsastigmatism and a coma aberration can be amended easily. In optical 
disk recording and/or the playback equipment 1 since the optical pickup device 3 
does not need to have two or more light sourcesthe small size of a deviceslimming 
downand low-pricing can be attained. 

[0096]As other examples of a liquid crystal elementas shown in drawing 
1_2astigmatism can be amended by considering it as the generalized electrode 
pattern. In this caseastigmatism will be amended by impressing two driver voltages 
of the electrode pattern 71 formed in the crescent shape of a couple to the both 
ends of the aperture 35and the electrode pattern 72 which was surrounded by this 
electrode pattern 71 and formed in elliptical which carry out an electrode pattern 
pair and are different. Howeversince compensation meanssuch as a liquid crystal 
element for otherwise amending a coma aberrationare needed in this casethe way 
used as the liquid crystal element 31 which can amend astigmatism and a coma 
aberration by a single liquid crystal element can attain simplification and low- 
pricing of an equipment configuration. 
[0097] 

[Effect of the InventionjAs mentioned abovethis inventionThe astigmatism and 
coma aberration of optical disk recording and/or playback equipment which 
perform record reproduction of an information signal for the magneto-optical disc 



which differs in the track pitch of a recording track mutuallyand differs in storage 
density by the same record reproduction optical system can be easily adjusted 
with a single liquid crystal element. By performing such adjustment in the process 
in which optical disk recording and/or playback equipment are manufacturedand 
memorizing each adjusted parameter. When carrying out record reproduction of 
the information signal to the magneto-optical disc which differs in a track pitchthe 
astigmatism and coma aberration which were generated can be optically 
amendedeven if it does not apply electric offset. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the record and/or playback equipment 
which are the targets of the aberration adjustment method concerning this 
invention. 

[Drawing 2] It is an outline top view showing the recording track of the 1st 
magneto-optical disc. 

[Drawing 3] It is an outline top view showing the recording track of the 2nd 
magneto-optical disc. 

[Drawing 4] It is an outline perspective view showing the liquid crystal element 
used for this invention. 

[Drawing 5] It is an outline top view showing each electrode pattern provided in a 
liquid crystal element. 

[Drawing 6] It is a graph which shows change of the phase contrast of the 
polarization component of the direction same among the optical beams which 
penetrated the liquid crystal element as the orientation of a liquid crystal 
elementand a vertical polarization component to the driver voltage impressed to a 
liquid crystal element. 

[Drawing 7] It is a graph which shows change of the jitter of the RF signal read to 
the driver voltage impressed to a liquid crystal element. 

[Drawing 8] It is a graph to the driver voltage impressed between the 1st and 2nd 
electrode patterns of a liquid crystal elementand a common electrode pattern 
which shows change of the error rate of an RF signal. 
[Drawing 9] It is a block diagram showing the composition of the aberration 
adjusting device used for this invention. 

[Drawing 10] It is a graph which shows change of ADER to the driver voltage 
impressed between the 1 st electrode pattern of a liquid crystal elementand a 
common electrode pattern. 

[Drawing 11] It is a flow chart which shows the aberration adjustment method 
concerning this invention. 

[Drawing 1 2] It is an outline top view showing other examples of each electrode 
pattern provided in a liquid crystal element. 
[Description of Notations] 



1 Record and/or playback equipment2 magneto-optical discs3 optical pickup 
devices4 A magnetic head and 5 [ A collimating Iens15 object lensesand 16 / An 
analyzer and 17 / A multi lens and 18 / A photodetector and 31 / Liquid crystal 
element ] A spindle motorl 1 semiconductor lasersand 12 A grating and 13 A beam 
splitter and 1 4 
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1 2 1 ±fB« 2 ©USX 7^ -y -f<JM\x.^ 1 © 

x'rx^*^^S*n/i:lf ^tcli±l3S 1 cDilUMXx -y 
Tins* n/cS^mEfilctt^'t^T =1 TiKM*^ffiIE* n 

^z.t.^^m,t.r^mim^ i iB«coiK^iiis:&7So 

[0001] 

7 y ^ tf -y ^*SISCS^6-^5C i:tc J: y 
[0 0 0 2] 

[stji5©a«] maiff^©sB»jit*<!:LT^i^e 

tlTt^^o ESSIBSe 5mmi:i-nfc3tBS^x 

-rX^lcS-z.Ttt. Ifffifl^tflBS^nSaB^h^'y? 
©h^y-J^tf-y^^l. 6Mm6^60. 95MmfC»/J\ 

L. sBiiffijt^iS L/i: t ©A^jiig? nrt^^o 

[0 0 0 3] ±a©J:3tc. h^'y^t:°'y5^*^!K'jN'(k3- 

nfcT^^a^v X <7 its^ Lit fgff ^(Di3S*^Tl\ ib^ 

icFBfiKTi-tvfclB^ K ^ -y ^:&3tS-r 53ttf- A©X':K-y 
hS«J:y'jNm-r«ii^6''««o cm*. IBSf-^-y 
^<0h^'y^tf'y^tcltLT3ttf-Z»©X^K'y VW^i<^ 
*<^5<!;s fB^h^'y'><DIE5l%l-5-y+>'?~AMT^ 
^ < S *J . R^riKDl BS h 5 -y ^ tc Jtf L1f «i«^©gB^S 

[0 0 0 4] ^-CT-. 3tBSSx-i'X'5'tC?,SS^3-n«^t:" 

[0 0 0 5] c:<DJ:3^»fi(D51i^7ttr-^.^itiS^-r5 
7ttf-y<7 7'-y:^^«€-h-7'y^t^'yf^*1. ejumt-r 



■tStcJtL^t-^OX/K-y ^•^l!b':'J^T!F■r#«/^:46. RffM 
<DSB» h ^ -y «iE»lC h ^ -y +>y-r«c: t«<T'#* 
< S U . iE6tlc1f «e^<0f3»S^*?T3 C tt^Tm 

[0 0 0 6] IBaih^-y'>©h^>y^lf<y^^ 

fli;ifc3te7^-f X^IBMiSO-/XtiSSSa*':iilS^ nr 

[0007] CWJtx-f X^iB»St//XttS*ilS 

li. IBS h ^ -y •J' © h ^ -y -57 tf-y 5^^SCMcSfeS-r e: 
<i:7-i^mWl!:BB^ffiS«<S&S«l»ffl^©itfiaslx'r X 

So 

[0008] Sfcv h^-y^^tfyf^^l . 6jumi:-r5 

i'lB^&t^/'XliB^SBTtt. C©?fjSJRM«)»«Jt 
^3S^TeSLTt^So h^'y^^l^-yf^O. 9 

[0009] 

[5|B^*iW3{LJ;3<!:-r«BSi] ±a?L/-c«fc-5&. «Sf 

[0 0 10] ;fiS©5Sl\ i5!l^«BS6 5 0 n m© 

t*IS7 8 0 n mlc3tetf-i*«m«-r«¥W<*U'— tflcik 

^©JtT^-r X ^fBSSt?/X^*«^^6S^^:^*ai#:S:t^„ 
< SSfiHSl«6^;*:*t^fc46s itif -y -J^z-y y^lSl^ 

[00 11] i£e>icmrc. «fi©si,^7tt:~-z*^aii*-r 
«i|£ji»«:u-tf(*, ae3i56^6i£< fflt^etlr^.^5 7 s o 

SffirSUx 7ttf'y'J'7''y7^SIB©<6ffili<bSEiy> X> 
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[0 0 121 h5>y-^tf'y^^0. 9 S/jmt-rSitSBS 

[0013] ^/cs h-7y"J't:''«;/^«rO. QS^mi:* 

McD^aPlcJ:U AD I P (Address In Pregroove) 
5— U— KT^SA D E R (Address In Pregroove Err 

or Rate) ^:KtiJt"5^<D7:l--*X/<'rZXg)gjS 
i:, f-^-y-J't^yf^^O. 9 5 tjmtitirzm&n.7''f 

[0 0 1 4] S^*:WtClis h^-y-^^tr-y^^O. 9 5 /i 
m -r «3tBSSlx f X lew LTtf $B<f 

S<D7:i--*7./W7Xtt:5>tLT. h^'y •^7t:°-y5^S■ 
[0 0 1 51 LA^L^A^Sx <@'!7©gBiiS^^i?i»i::?? 

S-^^fiifty. 7}-7-b-y h<7)6ll^6''ia!i<i:^^o 
[0 0 16] Sfcv 7t^$i7=VX^©mtt^<b-^f'^S3M 
x-rX-^cO^i^lCcfeo T3t e-i^ft^^fiSE^T^ < X (DIB 

J^lSMxi- X<:7C7)fBa5Mt«LTAW3-n/i:3^t:-A 

iI<Dy6BSmx^-<7.'?<DfB«ffil«:34LTfiiS:6lRlH:S 
*fTrn-r»C. SJ»L/j:Jtl:f-/:.»tn^iR«36i««^LrL 

[0 0 17] ^CTs *5|B^Wge*Hi. TtxVX-^IBii 

ttlc. K^'y-J'bf-y^^-O. 9 5 /j mi "T?) 7^88^7=^ 
-rx-^it h^-y-J'tf-y^^l . 6 ^mif^Tt^Slx'r 

MO-(c^<35J:3*Jtx-fX'?§B^Slf/Xt±S*S 

a<^iixMiSM:&-^^ss«-r a <»: -r 

[00 181 

[pSi^«;*-r5/c46cD?lft] J.X±C0<fc-5^SiS^)S-3{ 

ssBf*. -»ft*iiS7 8 0 n mi-rs3te-A«ai«-r 

MPIS (NA) ^BSO. 6 2 <!:^L±fB^;JS 



Jt6nfc:7^l::°-y'?7'-yr^S^«i;^Tl^-5o ^-LT. x 
S«:*ffiia)i|X»*«iiEU Jtex-rX-J^JcjlsfLlfii^^t 

rot Bttstf /xtis^^^T a o 

[0 0 191 *5iB^lc«?.^x'rX'5'l3^SO=/X«S 

^sat*. s** h 5 -y k:'y^fi!£nrcnmmm<Din 

xVX<:7lcJ^LT1ffB{t#<DfB^B^^tTt\ MOM^ 

5 f- ^ -y tf -y 9^ ,!: *tifcai![a3S<^>3tx ^' 7. ^' tt)l«r L 

[0 0 2 01 Sfcs *f|B^lc{§^iKMillS*;Sli. }&& 

*Bg7 8 0 n mtt^9e^-L.^iiimr^yemt. mn 

Wl (NA) ^HO. 6 2i:35:L±ffiit!R6^6aiWtrn« 

6 Cii5l>t7t=&§7fr 5 §7t^lS <!: ft'^iStt 6 nfc^t fc:° 'y 
Z-y y^SStlK.^i^x'r X^IBiiSO-'/XliW^SB 
IctiLX. sBm h -5 -y •J'*;) h ^ -y 'J' tf -y ^S^StScSlc 
LTiBSffifi«jHfr««»aS0)3t7^^'X-J'fl)-5-6 h 
^'y'>fc:°-y^^/Jx<h-r5^x<X^*^SL. iRMfS^ 
#®«ffiEli*--tt. g^^S^-fflO^T^x-rX-J'i^e.Ma' 

i^fe^#iftiiisiX7^'yyi. ±mLrc^7'-<x<7(Do-^ 

h^-y-J^tr-y^^^^ri-r^i^xV X<7§g«U HXMI« 
S#S*IEa*^v S7t^S;^fflt^T3t7=^-fX■5'*^e^ 

iR#5l*?SSil^X5^ 'y ^^i: ^#-r 5o 

[002 11 :^¥tmi,m^>ammMi5}m. mts-^v-^ 

•y tr-y ^ t * tlfc«a«S<D3tx -f X lt« LTif $B 

ft#tOfB^^^^^Tl.\ ^':)^rs.:^\-^'y^\d'V=^f!£ 

TiKii*«iE-r5o 

[0 0 2 21 

[002 3] *5|B^SJiffi Ltc^9-< X^^KSStf/X 

ti»^«sc^-«^i5<j^> El 1 ^-'X^■ro 

[0024] JK^itxV X-?fBaSt>/XliS^^B 1 
tt. i3a«ft:T-»S3taiiilX'f X-f 2 tci* L,T%\d:-U 
^miU 3t8SSixVX'?2*^8SWLfc3^ti-A^« 
iU-T'STte^lSSSrs^tf'y^T'-yyS^MSi:. ^flSSl 
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5, 

[0 0 2 5] ^^ge^A^JI^^nfcTtxVX^IB^SO:/ 

[0 0 2 6] ::(D^vrs^9-<x<7smRXf/'5nm^ 

[0 0 2 7] Z(Di¥^mWl'-V^ Mi. ;fifi*»S7 8 0 
[0 0 2 81 ^fc. Jttf-y-?7"y:^fi3l*. i|£a(ttt:U 

— tfi 1 ©-:&<7)fflijfflic« 1 fflijft^ elite 

[0029] ^fU-x-f 2tt, 3e-i*J6(c:J:y 

*a)9jfcf-Att»iij-r5o 

[0 0 3 0] t;-/*xyij-y^f 1 3ti> jtfiSMT^^x-j' 

[003 1] Jtfc:-«y-577'-y :^SS3«. e-Ai^yj -y 
3©i|i»*t:U— tfi 1 A^S0[)3telf-A*i«^-r5:& 
Ifejtc, ifijfttU— yi 1 )b^6m^<7)S5lWftt>c.TtiJW* 

)ttf-A*sijt LjtfflifiCT^'f x^' 2 <Dm^^m±itm 

[0 0 3 2] $/c. 3tt:°-yj7 7'-yy^S3li. ti-AX 
y U -y ^fl 3 <^>3t?KM7=^'f X"? 2 *^8SS**n/j:BI y © 

XI 7*jijgLfc7tssmx-i-x-?2*^6)5iit*nrc^ti~ 

[0 0 3 3] Z<Oo*>. V=r-(=r</^ 1 8». Site 



[0 0 3 41 Jttf-A«3^8BESlx'fX'?2±lC 
«3tLTSSS>fr5J<t%lU>Xl 5(cfi. muiSi (NA:N 
umerical Aperture) *BSO. 6 2 <!:t"*t»a)*i<fflO'>6 

i:ro3>r%u>xi s^jftiiSLTflDtjnsiKS* 

7 8 0 n m<!:-r«3tlf-A«. ^l;Sffia(ci5t^TX<K'y 
hS^BSl . 5 3 /umi:f ^ti-AX/K-y l-^mmt 

fSto-Sv ja!S6''7 8 0nmG)^e-Att. FJPlSf 
(NA) 5(80. 6 2.!:-r5«l!llUVXl 5lc.}:y*Jt 

>nftiu>xi 5<DM^acffis-r5JtKfcx-<X'? 

2flOffl^seilffilC7.?H>y h-S^BSl . 5 3 lumfr^fd 

[0 0 3 5] <i:iI?)T\ ilS5BS6 4mmi-r^7tBSSi; 
x-f 7,-i7 2tcfcUTv EI2lC/T^-rJ:3lc. lB1tS«5 1 
4 0MB «m 1 ©JtiSSlx -f X-i? 2 a <DIBii h 'y 
•^2U*. h^-y^^tf'y^Tp 1 5IS1 . efimtLT 
f^JSc^nri^^o c:cD!B^h^-y'?2 Ui. x-'Jf*''f3 
aS*+li.«lStSy)U-:?'2 1 Gi:. Z(D<f)\/-y2 1 G 
<Diiiii«fCv h ^ -y ^><fmmm&XfT K UX^tUffl^fi 
^5i#5/t4&flDr>*:^/u?tifc^>K2 1 Lt^Wfig^ 

[0 0 3 6] S/c. ilS«eS6 4mmi:-r^3^Ba^xV 
X^'2lCfet^Tx HStCS^-rJcdlC. iB«S««6 5 0 
MBy t etf ^m2roifcfi2SvxVX->2 b©f3^h-7 
•yi722ti. h5'y^t;'y^Tp2=&l»S0. 95Mmi: 
LTJBJ5E^•tlTt^«o C:<Of3Sh^-y^'2 2»s x— ? 
6^IBii5-ni)fI^55 > K 2 2 L C 035 > K 2 2 L 

oi-ismuz. iB^ h 5 -y -^7 2 2 55jiifr«^vi'-:7' 2 
nfc^;i/-:?'2 2 G 2 tti^i^m-^tiz^^o 

[0 0 3 7] tC^T. mifS.=r^X<7 2(Om^(0%Em 

h 5 -y izn Lzmmitmms^<o?imm^^fj 3 fca6 

tcli . ^[^'y<7T'y X^a 3 6 tUW^tl/cTt fcf- Aft': 
^iK^x X ^ 2 (DiEm h 5 <y ^ S'iEttlcj^tt-r i>*>g 
fi«»«o 3tfcr-Ati«3tflSl!lx-i'X<'2(Di3»h5'y'J'* 
iE5tlc^S-r5fci6tJ:ti. '>^<i:t h-7-y+V-i^S'Jffli 
^i^ft'^S^S^n. CCD f- 5 -y 4^>'?'«i^tc»-:5l^T 
3i£ti-A<D^a<ftS«:SiJ^ai*tlS'^S)b^fc?.o f^tJ 
•6. h5-y+>^SiJffli«^te:j:y3^tr-A*i«iB»h-7'y 

<7^iEm\,tm^-r^rcist)iat. ^ti-Aft^iB^ s^-y 

O^tSlcfiSS* * tls IBit h 7 'y (Dmmy.it— Id (DMlt. 
iSltetlfc^^^XyUtftlfc^^ K2 1 L. 2 2 LeU< 
l±':#/l'-X2 1 G. 2 2G1. 22G2««aJt-««£SS 

[0 0 3 8] Jtx-f 7.^IB^St>~/XtiS^SSl 

±jELfch^>y'j'tf'y5^*i . 6fimfr5Si ©Jtaai 

tCxVX-5'2 ai:s h5>y'i7tf-y^50. 95Aimi:-r 
*m20^SSMxVX^ 2 b D-ioro^aST-JfeS 
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[0 0 3 91 Z(Orctb. *«W«SfflLfeJt7^^'X-57S 

mmxfysnm^^m 1 1*. =] u ^-^ u>x i 4 tti 

<tLT?i£H^*?3 1 ^IBSL. C:<7)}«filR?3 1 ^ffil^ 

<0^mfS.9'-tX<72 atl-'^yyif'^^^O. 9 5/jm 
i r 2 (DJtKStT^'f X •? 2 b t tC)t* LTIf «fB^<D 

[0 0 4 0] aftWlC. m^Bm7-5M,i. m^RXims 

T\ « 1 <D«a« 3 3 Rt^M 2 ODSe^e 3 4 fi«Eli* n 

[0 04 1] cro-p-e. mi (DsstBs 3(a*. j^t;- 

2**^jS-r«P3JKa)7'/\-^+3 S^S^iLT^ tiJ* 

2 (Dmffi/\°^-> 3 6 b trso 
[0 0 4 2] $/c> SI1 confiBis 3 3 icti. siiromfiB 

/\°-5f->3 6 aSU=m2(D?l®/\°^->3 6 b<051-fJlC 

— (DUffi/ - v6'';Kfie?nTi5 1) > m i c^i^se/ 

->3 6 a(Di1.ffiiJ»CFgJ«S-tlfc«ffi/<^->«^m3®a 

ilA°^J-V3 6 c ^L. m2(7)^81/\°^f-V3 6 bCD^ 
ffiiJlCJ^fiK* tlfcSffi/ - 4 (DIEffi/ f ^ - > 3 6 

[0043] zmm^~m4<D'mm/i'S'-> 

3 6 a~3 6 dCDPStCtl^CDmmtlZ'^IS.W^^-'y 

->3 6ei;-r*o 
[0 0 4 4] —15. m2CDffifli1S3 4tC(is S 1 TljSm 
5 ©ffi®/ \°-SJ->36a~36e iS-flRj-r ^ttjiffiaS/ \° 

[0 0 4 5] ^LTs Ig1 ~m5Cr)mffi/\°-J'->3 6 a 
~3 6ei:J^ji1iffiy\°-?->3 7i:WP^lc«. ^WmJi 

i:lcJ:oT. jRB^B4g3 2(c>itLT|gKSE6^EnJn*n. 
j«S«3 2rt<Dj«B^B»^<0BBlRl««itfb-r«o 

[0 0 4 6] cintcj:^. ^x-rX-J'iB^Stf/XtiS 

^ssu*. ^jiflEU—tfi 1 3b>6tii*t3-n«7tt;'-i* 

© lf-/*S*jKSIR? 3 Uc J: y L h ^ -y tf 

h^-y^tf'j/^^O. 9 5 Mm<h-ri)m2CD3^ffi«^'r 

7.^ 2 b tictiLztsmM^<DB5^m^^mmic'n5 c 
[0047] mFam^ 3 1 ^c^J^,^T^i^ m i Tism 5 (T) 

ma/\°^'->3 6 a~3 6 e <i:Jtjiiiffi/'f^->3 7t 



VlCI' VlC2- VlC3. VlC4. V l C 5 <i: 

iccfc ^n^^'tK^SgiftllEV L c 1 ~v L c 5 
T-;«B^B»?<DeB[Ri*^^<b-r^o ^lt. iSa^B^^rogBip) 

(cEpjDTifns^n^'nrosgismiiv l c i ~ v l c 5 

*S??LTteU. j«B^B5^?a)BBlp)<tl^L:^lRl©<13tfiK«i: 

EVlc 1 ~Vlc 5*^M%S'<t^^:J:^JSIHl/\°-5^- 
>^CJSL:T^mW^cSft•^/■dfi<!:§^<. ■?-LT> COjft 

•RUSt^zi^iRll^^^ilcU 3>f*5lU>Xl 5lcd:y!K6 
nfctf-AX'l^-y f-<7))S®itZMroRMS (Root Mean Sq 
uare) Mt'^S'htrji^.ti^l.z^n'enoimmf&E.S/ 
L CI ~ V L C 5 ^iSfifSC <tT#fiSiRSSO=a VIR 

[0 0 4 8] ^x-f x-fiBSJSO-'/XttS^Sl 

MiTtt. h^-y-ftf-yf^^l . 6 Mmii-rS^K^it 

jiMxV x-> 2 a icjPt Li:mmB^(DiEmm^^nvm 

^ICs jSB^a3g?3 1 (D^l , M2, l|5CD11ffi/\°^-> 
3 6 a, 3 6 b, 3 6 e ictiLTmi}Ut^mbmEE.\/ 
LCI. VlC2. VLCS^^tT.'^tll^Wtt'tU C 

neroigsbiEiiVLci. vlc2. VLcsis^a^ 

<t5lcm3, m4©1Effi/'v^'->'3 6 c, 3 6dlC3ttfL 
TBPJn-rSiHfi«ff V L C 3 . V L C 4 t^^ti^tim 

[0049] "^tz. h^y-i'tf-y^SO. 95jumi:-r 
2 ®3t«ft7=^-f X 2 b tc« LTif ai^^OiBfili 

T9lSn-r^*=h.?"*l<^SgS)lEE V L CI ~ V L C 5 ^iS 

2 <D3fesssixV X 2 b (DaH^iT«''J^^ < . ^^^Mmii^ 

3 6a, 3 6dtC)^LT6nl]D-r5Sgib^EVLC1- V 
LC4^:^^XffliJ'\->7 hS-Br. m2, m3C0lEffi/\°^' 
-y3 6b. 3 6clC)isfLTBll]p-r«ffiMmff 
VLC2- VLC3*^'''^XffliJ'\5/7h*-y:. 

[0 0 5 01 ^fcs h^y-J'tfyf^^^O. 95fimfr 
«m 2 (7)itBaSlx 'T X ^ 2 b lew LTtS?Bffl^<D!B^S 

3 7 troF^icepUDf^^-n^nroiEibsmv l c i ~v 

L C 5 jSfliR? 3 1 *S)aLfcJ16lf-/*<0j« 

iJ<i:©FiS©fii*i«©A/2ifi15S<!:**d;-5lc. »*<!:^ 
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5«E«^46iiSI LiS^ LTJ5 < o 

[005 1] dcT. m^BM^s 1 (D'&mmji^-yic 

3* LTEPJlD-r^^n^noJIElllBJEV L C 1 ~V L C 5 

d iC^n^tKDSEiSmJI V L C 1 ~ V L C 5 =&^<k^-t* 

ifi^EVLC 1~VLC5^I^Sffi<!:LTs ±5il!Lfd3i 

L c 1 ~ V L c 5 ^iE^k*-y-. ^*ai3-ti« r fw^© 

[0 0 5 2] nn^meRXfm? iz^.t<f^y,t:''j. ± 

lc3«fLT9lljn-r«^-tl^tl<D)ra!j«ff V L C 1 ~v 

L C 5 Ltcm-^lZ^l^T. gt, R F ffl ^cDv'-y ^ 
LTfc y . ^iSMx-r 2 tcj* LTIf ^fi^ 

LC (r e f ) i^'^^o 

[00531 ?-CT\ h^-y^tr-y^^O. QSjumt 

^lismti^rii^ti^, aTi|XMOtfiEcofc46tcjifiSiS?3 1 
©^«ffi/'f^-v»cjk* LTWira-rsffiiftttff V L c 1 ~ 

V L C 5 (D¥tSl1ilE^±5z!i LfcffifflM*'' A / 2 Jfi^ i: ?S: 
«J:aiJ:OTSI*ti/c1EJEVLC (ref) <i:t--5<, 

a, sedicjWLTenflo-r^iigSimffiVLc 1. v 

LC4=&mEVLC (ref) LT^^XilW^ 
v'7h#-y:x ^2. m3<Dm.mJi-Si->3 6b, 36c 
l::3>fLT»lllDr«IBH)ffiEVLC3. VLC4««ff 

V L C (ref) ^Mmt LT^-f :^Xfiy'^->7 

[0 0 5 4] m5<D««/'t^-V3 6elC«LT 

ep^]p■r^|gi^)^EVLC5^*^ sevlc (ref) 
/-f^f-vicj^ LTEPiia-rs^tif'ncDiEiftaEv l c i 

~VLC5®^*S)fi<)\ IEEVlC (ref) 
^^cfcatC. HI 7iMm4(7)Sfii/\°^f->3 6 a~3 6 
dlcWLTEPJla-rSffiKl^EVLC 1 ~VlC4«>':7 

h^r-a-. sg3^ai*n/cRF«^<3!)e^-y^t-3{j««fi4:a« 

[0 0 5 5] ±ia?L/cJ:3{CPil*nfciEl(l1IEV 
LCI. VLC4*JJ(TTtt«EVLC (coma+) 
tU mmS.\/LC2. VLC3^JJiTT'tt«EV 

LC (c oma-) it-^o 

[0 0 5 6] ^/c. h^-y^'tf-y^^l . 6pm<!:*n 
tern 1 ©JtBSSlx-r 2 a lew LTltffiM<^<DlB»S 

^=&?T5.Jf^lcl*. »1, S2, m5CDS®/\°^?->3 
6 a, 3 6 b, 3 6 e<!:ttji1IS/\°'S'->3 7<l:©F^tC 



EnfiDt-SiElSSEVLC 1 . VLC2. VLC5^±ai 
L/tamVLC (ref) <i:U US, m4<0^ffi/\°^ 
->3 6c, 3 6dittii«S/\*^i->3 7i:©BgicEp 
Jin-r^llEifi1EEVLC3- VLC4<tS'S:;5igi!)1EEi: 
■Ti-c rrj:^-^. S3, m4CD^«|y\°^'->3 6 c. 3 
6dlt3!>fLTepJ]n^n?)SBl!imEVLC3- V 

LC4». %^m(o^^iRm^miET'i^iJ:oitmmit 

[005 7] CCT. h^-y-J'tf-y^S^I . 6jL<mfr 
1 <D3^aSt7^-< 2 a tcjl* LTIf ««^=&I3»B 

^■r^Js^tc. •;«a*?3i(DSi, »2, ssojsffi 

y^^Ji-VSea, 3 6b, 3 6elZtiLTepmt^1^ 
WEVlCI- VlC2, VlCS^^EV 
LC (ref) t^H^L, m^nm^ 3 ^ om 3 ^UM 4 
£D11fiE/\°'J»->3 6 c, 3 6 dlcSttLTepJin-rSiEKtS 
EVLC3- VLC4^S'ft:*-tifcti-&a)ADERa)^ 

[0 0 5 8] C:CT\ AD E RlC-Pl^Tfgi*{Ci54B^-r 
So E12SO'E13EplC/T^xr«l§ltA. B. Dii. 7* 

it. ^n^'tifi^A. 8. Cs DiC)Wjj;-r5gP5jitj:y 

Lfc3ttf-/x<3[)U'^;P*ai»U A D E R t 

LTl^So -r^lo-e. ADERfi. HI Oi'dK^xVX 
-?2a©Ji^l!:. (A + D) ? (B 

+ C) i:3S:SJ:atcgill«^Tt\ m2<7)3tflai«x-rx^' 

2b<7)ii-&tC. Jttl-A©U'^;l/^ (A + B + C + D) 

-h as <t 5 icjus^Jt 5 c <i: ic J: y enso 

[0 0 5 9] ^CTs 09©'9'^:7lC5^-r<J:3lCx S 
3, S4<7)SffiM°'Sr-V3 6c, 3 6 d (CS^ LTEPJtiD? 
n«SgB)11EVLC3. VLC4t*s ADERA'^ai^S 

tlfcSE^WEVLC (AS) tr^. 
[0 0 6 0] Ltcti^-or. h^-yJ^tfy^^l. 6jum 

ii-rsm 1 ©Jtefiasix-f 2 a icnLzmmm^con 

SS^^ffdli^ltli. )«fl3S^3 10SI3, S4«)m 
a/t^»-V3 6c, 3 edtcS-tLTEPJafSIEitimEV 
LC3, VLC4^iS»**^feaBEVLC (AS) <!:r 

[0061] JJ(±©J:a3S:3tx'rX'f SSSSt^/XttH 

[0 0 6 21 Jtx-< X^fB»Stf/XttS^ilit 1 1*. 

•s^'T'J'PaVbfa— SJ6 1 cKD^'T-J'PZlVtf 

a--? 6 1 f3\ ?«aig?3 1 *ig»i-r?.5«aiiEii!)SP6 2 

7;l--*XlBlbgP6 3<!:. h^-y-J'IBKjSPe 4 tie 

tiTi^s. m&msm 6 2ty*-ti xikdjbp e 
mmsnTSs^j. vf-j^nziyifa— jf6 i*^6co*!)w 
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[0 0 6 31 ^^^x<7sBm^xfy5um^mm i 

y'<-j7pa>t:°:i— jf 6 1 6^e<7)*J^sp^l^^ctt■d•^^Ts 
jS^iEKSPe 2 6^?saig^^3 1 (D^mmji'p-y3 6 a 

~3 6 e tCS>tLT^tl^'tl©|gfi)SlE V L C 1 ~V 

LC5=£Epi)0-r«o crot^^s v-f-j^pnvfcf 0.-^6 
^fJSULTs c<D^saiSlx-rX'?2a)asicj$;L:TSm 

«i/\°^->lC)l«fLTffl»D-rS^n^n<^IEil!lSJEV 
L c 1 ~v L c 5 ^^<k#-y:llllS-rsc: iilc^^o 
[0 0 6 4] $/c. 3f6x-f7.-?sBSSt>V'XliS^SSiI 
1 li, V'T^PZive'ii— 5» 6 1 ft^6<DWfi#lcS-^' 
UT7*-*XIE»SP6 3 A'i^tf-J'^T'-y :rSB3 Its* 

3o 

[0065] iIiIT\ 7:t-*X/W7';^tt. ElOflD 

^^7lc,7Tf J;3lc. ^tf-y5'7''yy^S3tcJ:-3TB6 

[0 0 6 6] Sfc. ^•l'-?PZl>t:''a— 5?6 1 T^tf 
•V T' y y^m. 3 ««fBS h ^ •5' «iE«t»c^fi-r « J: o 

[0067] T*-6l::. ^'T'J'PziVtfa— Sfe 1 lis ISl 
SlC/TTfi^tc. lsIIE|gS!;gP6 5tc««S*tir*jy. C 

kf > F;u^ — 5 ic J: oT7tassi;7=^'r 2 ^m^(Dm 

[0 0 6 8] ^/c. itt:°'y^7'-yyga3ti. RFyy 

yeetmrni^nr^v. c©7ttf'v}'7'->7s«3ic 

<i:-pTM^?nrcRFfs^^RF7'>:^6 6lcaiyx R 
F7'>7'6 6^C^5l^TRFfI^6^ii^g^tl^o RFT'V 
"76 61*. DSP (Digital Signal Processor) 6 7 <»: 
mmt[*U DSP6 7JCRF«^*jiy. DSP671C 
fcl^T R F^#6^6T^->'a';l/«^ttC^»*+l5o 
[0069] DSP67l*^ ^-r-^nnVtfa— Jf6 1 
tECC (Error Correction Code) /AC I RC (Adv 
anced Cross Interleave Reed-Solomon Code) pP6 8^ 
iCffii^^ns DSP6 7*^8AD I PCDX^-U-hT- 
feSADER^^f'^^PZiytf:!— 5^6 UcjM*J. EF 
IVI (Eight to Fourteen Modulation) M#*ECC/A 
C I RCgP6 8lc3M5o 

[0070] ECC/AC I RCgPeSti. V-T-^PI] 

vtfi— ? 6 1 .tffiiigsirn. Ati^nrcEFMim^im 

^-r^PP Vtfn— J? 6 1 IC^iEt^o 
[007 1] 7-1''?PIl>trjL-5!6 1 iB«#ST- 



feSRAM (Random Access Memory) 6 9 i}gl5!*tl> 
DS P 6 7&tf ECC/AC I R CgP6 86^6)SS6n« 
Sa©X^-if«[3b^6. jRflKl()SI56 2StJf7:*~*X 
iEij!lg|56 3SU->5-y^'Sa»gP64*P^L. liSTm 
/■cJSWiT-S^^SVLC (ref) . Vlc (A 
S) . Vlc (coma+) - VlC (coma-) . 
7*-3!7X/^-f7'XVFB«RAM69tCf31t-r«o ^ 
fc\ RAM6 9<!:LTtiv EPROM (ErasableProgra 
raraabie Read-Only Memory) ^^mi^^CtiT'Vi^o 

[0 0 7 21 CCT. itx'fX'^SgStjf/X^S^S^ 
m 1 A^7t?S^x-r 2 (CJ^f LTlSIB1f^(DiB^SS^ 
irdJt^lct*. T'T'J^ppvea-^je ncj:oT. 
«[»x-f X-^T^-f X-? 2 <DiaiS*!|SJSiJ L. !|ajSiJ*tin:a 
SlClSl::TRAM6 9A^6*/Oy-^'<!:LT. ttEV 
LC (ref) - Vlc (AS) - Vlc (coma 
+) . Vlc (coma-) , 7 ^-^X/^-TT'T. V 
FB^^^^taL-Tl^S. 

[0 0 7 3] M:i$-mc\,t. ^'f'J'PPVtfiL— $f 6 He 

six-fx^ 2 a t^m-^nrcm-^izii. im^mv 

LCI. Vlc 2, VlC5<!:LT^EV 

LC (ref) t)\ SgiSmEVLC3. V l C 4 i 

hevlc (AS) tms^ta-iEn^o ^tc. ^•y^^pp 

Vtfa-^f6 1 iCjzoT, h^y^^tr-yf^^O. 9 5m 
m<!:-r«l|2ro7t^SvxVX'? 2 b iWKJnfcJS&tc 
«^ IgttmJE V LCI. V L C 4 <i: LT^ffiV 
LC (coma+) SBft«ffiVLC2. VLC3<i: 
LTHEEVlC (coma-) ti\ igifiSE V L C 5 <!: 
LTHEVlc (ref) fSmSi-iH-^tl^o y*-tjX 

[0 0 7 4] J.X±CDJ;3tC«fi2*n/i:3tx-fX<:7fB^S 

1 1 ^cg^■r7P-f^■v-^^cs•ift^TJ^<TT♦|}^^■r5o 

[0 0 7 5] $-r\ XT^-y^S UCjjt^Ts h^-yJ^tf 
-y^^^O. 9 5 tJmtt^m2(Dm&^^-<7.<7 2b^ 
3tx'fX'5'fB»Slf/XWS^S^«HcS«-r5o -f-L 

T^-l''5'PP>tfa— ?6 1 tS''E>mmm^itj:-z>Z\s\ 

mmh^ 6 5 f}<7. t:°> K;u^-^ 5 ^§ij{Sii LTs m 2 © 

^B3»7=V X^2 b^|Hl|£|gifi*-a:5o *LT> ^'T^' 
P P > tf a - 6 1 3C>«m 2 ©yfiJiaCT^-r X ^' 2 b (DSS 

[0 0 7 6] :^?tc. Xx<y:^s 2^^:^3l^Tv ^'('•J^pp 
Sf6 1 ft^6<D*Jffll«#tCcfcoT7*-*XKi!l 
g|56 3**JffllU c:©7*-*XSEi)tlgP6 3!b^S^fc:"'-y 
^7''yygS3tC7=l--*XyW7'X^EPJDLTv m2 
ro3^ffi3i$ixVX^2 blCW-rSS^tittoUVXl 5©^jSS§ 
»*!SSU ittf'y-^7''yy^fi3ltJ:oTSS3:*ajT*-n 
fcR Ffl-f-iOX^-U- hlcS-ift^T7;!l— :^X-<t-# 
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sssevlc (a/2) t-rSo 

[0 0 7 7] XT^-y^S sicfcL^T. T^tf-y-J'T' 
S4{Cji€,% 

[0 0 7 8] XT^-y :7'S 4^C^Jt^Ts ■^'T-i^nziVtfa 

^7:*-- *X/^'1'7'XV F Bi: LTR AM6 9lCiB1fr 

[0 0 7 9] ^!fHtX=r'yy5 SlCiSl^T. ^-i''J'P3V 
If iL— 5J 6 1 *^e<7)»JWf^lCj;-prj«aiEi!)gP6 2* 
SOtaU 3tli'-y'?7'-y:^B3tcj:oTgil*^aj3-nfcR 

LTEPHDf SIBillWEV L C 1 ~V 
L c 5 ^tefflSA^ A / 2 jfiflli: ^«<J: -5 icmmr^o 

[0 0 8 0] 5Xtc, X7^ y:/S eicfcl^Tx J^tf'V'J'Z 

-f-?P3vtfa— sieisypjBiu «tfflis*u/2ffl^ 
Ayim^T&^m-^it. x7^-yys7icittr„ 

[0 08 1] 7Jj:^L"»T. ^-f'J'PPVlfa 

— J^e 1 (7)Wlffti:cfcytefflMAU/-2fflaT36^i:3-n 
kmc mFsm^S 1 cD§^fii/'?^-Vtc3ttLTEPSQ? 
tlfclKibmiEV L C 1 ~V L C 5 ^^EV 
LC (ref) i:LTRAM6 9(!:S1fr«, 
[0 0 8 2] ^Mz, XT^-yys SlcJJL^Ts ^'T'i'Pn 
>tfiL— Ji 6 1 6^6(D*J»«^ti:J:-:5T«SIEllgP6 3 
5&*iJffliU 3^tf'y^'7''y:?^B3lc<fcoTail*ai*tifc 

R Fffi-^(7)x^-u- h^cs-3^^Tx ■;KB^aiR?3 i <^s- 

mm/i'Si-y(DW-i^Jm}fi.E.^m.E.\/ LC (ref) t 
&«J;ai::iI©SaVLC (ref) *S*i:LTm 
1, ^4(DS«/\°^-y3 6 a, 3 6 d iCj^LTEnJiPt- 
^llgiS^ff V l C 1 - VLC4^^^:^ffl'J'^->7t^* 
•Br. ^2, M3Wmffi/\°^->3 6 b, 3 6ctc3*LT 

wmr^mmmv l c 2 . v l c 3 «^'r:^xffliJ'^-> 

[0 0 8 3] :kic. 7.xyyS9tcJjc>Tv Jldtf y^'Z 

•y^isastCctoTSS^ajs-tifcR Ffi#a>i^-u- 

[0 0 8 4] ;^i;lr:X7^-y:^s 1 o^c^5L^T^ v-r-^pp 
>lf a— ? 6 1 (DfiJI»rlcj;y->7 h»6^«ji<!:fJBfi*ti 



/cPiiCs •;s^is?3 1 (Dmi , S4(Diias/\°^->3 6 

a, 3 edlCSstLTen/ja^tlfclEi&mEVLC 1 , v 
LC4€^«ffVLC (coma+) ilLT. j«fi«?3 
10)^2, m3CDmfii/\°^->3 6 b, 3 6clC>l?fLT 
EP»n*nrclgS)mjEVLC2. VLC3^»ffV 
LC (coma-) i: LT R AM 6 9 ICIBItf^., 
[0 0 8 5] ^Kc. XT■^y^fs^ i icjJt^T. h^ y^' 
lf'y^:&0. 9 5 Mmi:-r5m2c^^^Sv7=VX'5'2 b 

mtfxy'^T.^la^^M-r^o ^-LTV'T^PPVtf 

6 1 f^p>mmizj:r>rmmmw}^6 537.^y 

KyUt— 5«5^*iJ^LTs ^1 tDJtBSSlT'-fX'5'2 a^ 
l2]SiEll!l*-l±«. ^LT. ^-1''?PP>tf:i-^'6 1 A'' 
m 1 ©3t?aSi7^'f 2 a coa^I^fiJSUf 5o 

[0 0 8 6] X7^-y:/s 1 2^c^Jl^T. ^'T-^p 

=l>t:a— 6 1 6^6cD$'Jffllli:J:y-;«B^BlEi!)gP6 2A''-;« 
aiR^-3 lOmi. SI2. m5<D««/<^»->3 6a. 
3 6b, 3 6ei:J^ji1g®/\°'5f->3 7i:(DPJ3lclgJIV 
LC (ref) US. m4a)mS/\°^'->3 6 c, 

3 6 d timwmi^9-y 3 7 t^st^SE v l c ( 

ref) <tl*S^l.|Ei»miIVLC3. VLC4«-EnH0 
fSo mi, m2, ||5CDm<l/\°^->3 6 a, 

3 6 b, 6 e iittiSmffiA'^f-VS 7 i:<DP^tClix lEK 
«EVlC1. VlC2. VLC5<tLT«EV 
LC (ref) ^EnflaLIHSLTfc^. US, m4CD^ 
8l/'S^->3 6c. 3 6di:tt>11ES/'v^->3 7i:© 

iai::e3iip-r«iraaiaffiVLC3. vlc4*^ jftifyj- 

Z-y 3 -pTUS^aiSn/c: R F<i^A^6«l{ti-r 
* A D E R A'^gjg^JS:* J: 3 lC^fb5--B:*o 
[0 0 8 7] ;Wc. X7"'y:^Si 3^c^5t^T^ 3tfcf-y^' 
Z -y 3 IC J: o xmSi- tti S-tlfc R F ffl^A^ S A D E 
R^il^lttiU COAD E RAigjiTS^A^«-^'<<7pzi 
>ti°a-^6 1 tCctoTWKfrU SiiT^tNJS'^lctiT. 
7"'y:/S1 2ttM«„ — SST'»5«^lct*X7^ y 
1 4tciitr„ 

[0 0 8 8J T.T^'yT'S 1 41^*51^7. V'T^^ppvtf 
a-^ 6 1 ©fJBfrlc J: y A D E RA^KigTSSJS^lCs 
•;iSa^al!l?3 1 (Dm3, M4(Dm<lM°'?-V3 6 c, 3 6 
d(CEpljn*n^)iEi!)1glEVLC3. VlC4*SEV 
LC (AS) iLTR AM6 9(C|31fr?.o 

[0 0 8 9] JJUi<J!)J:-5fi:#lliT\ y*-ti7./UTX 
VfbSU-IIIIVlC (ref) ' VlC (AS) - V 
LC (coma+) - VlC (coma-) *RAM6 

»:^«7tKS\;v=V X"? 2 A-6tf SBffl^^fB^H^-r^KlC 

1 0TiRs^ms-r^sKicii. sevlc (a/2) 

i6 R A M 6 9 iCfBIt LTfeStroii-r 



(10) 



1#M2 00 2-3 42 9 7 5 



[0 09 1] ±jZl!L/td:-5lc. jSa^a^? 3 1 £7)#mfiiM° 

[0 0 9 2] ±ssijitefiim*. m2(3!)3icassix'rx^'«^ 

9-< 7. ^i^g LTimSI^'f^ 3 d: 3 icJSlc LTt, J: t\ 
[0 0 9 3] $ 1 ©JtfiS^T^'«'X'?T± 

asLfcXx'y:^s 1 ~s y^T'ODjas-kracias^iTt^ 
m 1 ©JtKSlT^'r X -5^ ro^t^lf ttfc^fc-ar/fc-? * - * X 
/xVT^XVFBStfS^SffiVLC (ref) *VE'J 

[0 0 9 4] ±bB»»«EVLC (ref) jB'p'^'.HC 

iBit^n/c^icvLc (AS) A^PMi-ti^ S2a)3taai 

LC (ref) lC»-ift''TVLC (coma+) . V 
LC (coma-) fi«liS3-txy t'JtcS1tS-*i«J:-5 

[0 0 9 5] Ji^±©J:'5tCx *f§0^tcj;n«\ 
3 1 «fflt^TI3« h -7 •> h ^ v -J^ -y 5^*St^^^:S 
lcLlBae5S^Slt-r^3^?SSl7=VX^7 2lc>!«tLT, If 
IBfi^tDIBaiSS^ffdCi*''?-^*, S/i. ^BS^x 
-fX■5'ffl©fB®^l^3t^3S^^:^it^Ts #f^«R*St?=l^ 

■3 A<«iij(D7t;i^^^-r«ie^g6^*t^©7\ ^atD'j^ 

»3^<bv at^fifilli«1k«afiK-rSC<!:Ai«T'#«o 
[0 0 9 6] j«aiS?(Dfte(D«IJi: LTlis 01 2 

It/T^r i a Ic. -flS<k* tlfclEffiy - > «!: -r « i: IC 

- VJ«t LTS^«lffii<)mE*EpflD-r 5 C i ic J: ^ Tl^ 
[0 0 9 7] 



5 JtBSSix -r X ^ ^1^ L:iB^S^3f£^?ST-tS?Bft#<7)iB 
iiS**^T3 ^x 1- X^lB^Slf/XtiffaE^SO^fiS 

t^ZLtt^T"^^. ^(O^otsmm.-^. ^^-fX^tEM 

tr-y ^*aic-r S3t»sssx -f x 'j' tcj^t ltii fsfi^«-iB 
[ElfflcDfSfm^i^e^] 

[m 2 ] m^ <Jimtfs.9^ x ^ ©ks k ^ -y ^s^rffii 
[1213] m2ro3t?SStxV x-J'roiB^h^'y^S.T^-rw 

PST®ElT-«5o 
[13 6] iSB^B^^tuEPJjDf ^BEtb^EtcWLT, jSSIS 

[1217] jSaiR^lcEPUD-rSiEifilEIElcJttLT. ggft^til 

m 8 ] •;s^B^? (7)m 1 st>'m 2 ©mfli/ - > i ^^ii 

[09] 4:fgP^(cffit^etl^lRllli&^S(D:m)$«m-r 

:7'n'y-57|2IT-»5o 

[mi 0] w.^ml■<T)'^^o^1^w^^-yt.^mnw^^ 

[012] jtB^Hjg?lclStt6ti.Sa-fi«/\°^'->©f6© 

1 iBsatf/xtis^sis. 2 jtsaiRx-fx^^v 3 

it tr -v •i' T' -y y^B. 4 -y K. 5 X fcfV K 

Jz. 11 itil»fls:U-+f; 12 ^'U-x-r^ 
13 tf-i=.X7^Uy^»x 14 =iUp<-4fU> 
X. 1 5 3^%U>Xs 1 6 1 7 T/U^U 

VXs 18 y*\-9'<^<79. 3 1 jSasR? 



(12) 



!|^BB2 002-3429 7 5 



[|g]9l 



-J'j a- 




,68 



ADER 



L-JrF7>7— ► DSP 



IRCfiP 



r67 



HRF7>7 
r62 



0] 



[Ell 2] 



f63 



61 



,64 



.65 




[RAMV 69 



(13) 



!|tBi2 00 2-3 42975 



111] 



c 



3 



'SI 




rS9 



^S12 



c 



RAM- View 

__L 



-^514 



1 



(14) 



it$BS2 002-3429 7 5 



F^?-/x(##) 5D090 AA01 BBIO CC16 CC18 EE01 
EE 11 FF05 HH01 KK01 LL03 
5D117 AA02 KK05 

50118 AA03 AA26 BA01 BB06 BC08 
CAll CBOl DC12 

5D119 AA02 AA11 AA22 AA41 BA01 
BB05 EA03 EB02 EC02 EC04 
EC41 EC45 JA09 



